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© Liquid crystal display device. 

© A liquid crystal display device with a built-in 
back light device for illuminating a liquid crystal 
element. The back light device includes a light trans- 
mitting plate (12) disposed behind the liquid crystal 
element (11), a light source (13) disposed in the 
vicinity of one end of the light transmitting plate, a 



reflector (14) for reflecting light from the light source 
towaros the iighi transmitting piate, the reflector be- 
ing integratec to the light source, and a slide mecha- 
nism (22) for allowing the reflector to be slidably 
detached from the light transmitting plate. 
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BACKGROUND OF THE INVENTION' 

1 . Field of the Invention 

The present invention relates to a iiauici crystal 
display device used in a word processot.. personal 
computer and the like. 

2. Description of the Related Art 

Fig. 5 is a cross-sectional view of a prior liquid 
crystal display device (hereinafter, referred to as 
LCD device). There are shown a light source 2, a 
lead wire 3 for supplying electric power to the light 
source 2, a liquid crystal element 4, a circuit board 
5, a supporting frame 6, a light transmitting sub- 
stance 7, and a reflection sheet 8. 

As shown in Fig. 5, a structure for reflecting a 
light from the light source 2 is composed of the 
reflection sheet 8 having high reflectivity and the 
frame 6 supporting the reflection sheet R. 

In the prior LCD device having such construc- 
tion, it requires a complicated working process to 
assemble a back light device within the LCD de- 
vice, and the reflection sheet 8 and the frame 6 
must be detached to exchange the light source 2, 
which requires a laborious work. Further, since the 
frame 6 is made of plates of steel or aluminum 
mainly, it is difficult to provide a mechanism for 
holding the lead wire 3, therefore, the lead wire 3 
becomes an obstacle to a work for exchanging the 
light source 2. 

SUMMARY OF THE INVENTION 

The object of the present invention is to pro- 
vide a compact LCD device which is easy to as- 
semble and easy to exchange a built-in light 
source. 

To achieve the object, a back light device built 
in the LCD device of the present invention com- 
prises a light transmitting plate disposed behind a 
liquid crystal element, a light source disposed in 
the vicinity of one end of the light transmitting 
plate, a reflector for reflecting light from the light 
source towards the light transmitting plate, the re- 
flector being integrated to the light source, and a 
slide mechanism for allowing the reflector to be 
slidably detached from the light source. 

In the LCD device according to the present 
invention, since the light source is integrated to the 
reflector, and the reflector is easily detacned from 
the light transmitting plate by the slide mechanism, 
it is easy to assemble a back light dev-co in the 
LCD device and it is easy to exchange l tie light 
source. 

If the reflector is provided with a lead wire 
holding mechanism," the lead wire will not become 



an obstacle to the replacing work of the light 
source, and the LCD device can be made compact. 

Further objects and advantages of the present 
invention will be apparent from the following de- 
5 scription of the preferred embodiment of the inven- 
tion as illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

w Fig. 1 is a cross-sectional view of an LCD 

device of an embodiment according to the inven- 
tion; Figs. 2a, and 2b are perspective views of the 
LCD device of Fig. 1; Fig 3 is a view showing a 
light source unit of the LCD device; Fig. 4 is an 

is assembly drawing of the LCD device; and Fig. 5 is 
a cross-sectional view of a prior LCD device. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

20 

Fig. 1 is a cross-sectional view of an LCD 
device of an embodiment of the invention, and 
Figs. 2a and 2b are perspective views of the LCD 
device of Fig. 1 . 

25 The LCD device of this embodiment has a 

back light device for illuminating a liquid crystal 
element 11. The back light device is composed of 
a light transmitting plate 12 disposed behind and in 
parallel with the element 11, a light source 13 

30 disposed in the vicinity of one end of the tight 
transmitting plate 12, a reflector 14 for reflecting 
light emitted from the light source 13 towards the 
light transmitting plate 12,' and a frame 15 for 
supporting these components. 

35 The light transmitting plate 12 is made of ac- 

rylyl having high transparence, and it has wider 
surface area than the element 11. As the light 
source 13, a cold cathode tube (CCFT) may be 
used. Both ends of the light source 13 are pro- 

40 tected by a resinous protection member. A lead 
wire for supplying electric power to the light source 
!3 is connected to a connector 30 disposed beside 
one end of the light source 13. 

The reflector 14 is formed by molding resinous - 

45 material of high reflectivity with an extruder, and its 
inner surface has a circular configuration. The re- 
flector 14 is provided with a light source holding 
member 10 for holding the light source 13 integ- 
rally, a lead wire holding member 19 for holding 

so the lead wire 17 and a light transmitting plate 
holding member 20 which holds both ends of the 
plate 12. 

The inner surface of the light source holding 
member 18 has a circular configuration having a 
55 diameter nearly equal to that of the fight source 13, 
and is made open at the side of the light transmit- 
ting plate 12. 



3 



HP 0 582 003 A1 



4 



The lead wire holding member 19 includes s 
groove in which the lead wire 17 is fitted, and is 
disposed opposite to the plate 12. 

The light transmitting plate holding member 20 
includes a pair of holding pieces extending from 
the light source holding member 18, and the dis- 
tance between the pieces is slightly larger than the 
thickness of the plate 12 so as to loosely hold the 
plate 12. 

At a boundary between the light transmitting 
plate holding member 20 and the light source 
holding member 18, stoppers 21 projecting inward- 
ly are provided. 

The reflector 14 can be easily detached from 
the plate 12 by a slide mechanism. The slide 
mechanism includes a guide rail 22 fitted to an end 
of the frame 15. One end of the guide rail 22 is 
made open so that the reflector 14 is slide along 
the guide raii 22. 

- Reference numeral 24 denotes a circuit board, 
and reference numeral 25 denotes a light source 
unit, as shown in Fig. 3, the unit 25 is made as a 
combination of the light source and the reflector. 

In the LCD device having the above described 
construction, to exchange the light source 13, the 
reflector 14 is detached from the light transmitting 
piate 12 as shown in Fig. 2b. Since the slide 
mechanism is provided and the distance between 
the holding pieces of the holding member 20 is 
made larger than the thickness of the plate 12, the 
reflector 14 can be easily slid out from the plate 
12. On this occasion, the lead wire 17 is kept held 
by the lead wire holding member 19 and is de- 
tached from the plate 12 together with the reflector 
14. 

Fig. 4 is an assembly drawing of the LCD de- 
vice. As shown in the drawing, to assemble the 
LCD device, a unit including the circuit board 24 
and the liquid crystal element 1 1 is covered by 
upper and lower frames 15 and the light source 
unit 25 is slid in along the guide rail 22. 

Many widely different embodiments of the 
present invention may be constructed without de- 
parting from the spirit and scope of the present 
invention. It should be understood that the present 
invention is not limited to the specific embodiment 
described in the specification, except as defined in 
the appended claims. 

Claims 

1. A liquid crystal display device with a built-in 
back light device for illuminating a liquid cry- 
stal element, said back light device comprising 
a light transmitting plate (12) disposed behind 
said liquid crystal element, a light source (!3) 
disposed in the vicinity of one end oi said light 
transmitting plate, and a reflector (\4) for re- 



flecting iigr.t ;rom said light source towards 
said light transmitting plate, characterized . in 
that said re1 lector is integrated to said light 
source, and said back light device is provided 
5 with a slide mechanism (22) for allowing said 

reflector to be sliciably detached from said light 
transmitting piate. 

2. liquici ci/srai display device according to 
io claim i. wnerein said reflector is provided with 

a holding mechanism (19) for holding a lead 
wire for supplying an electric power to said 
light source. 

is 3. A liquid crystal display device according to 
claim ! : wherein said reflector is provided with 
a member (20) for holding one end of said 
light transmitting plate. 

20 4. A liquid crystal display device according to 
claim 1 , wheroin said slide mechanism com- 
prises a guide rail (22) along which said reflec- 
tor is slid out iiont said light transmitting plate. 

25 5. A liquid crystal display device according to 
claim 1 , wherein said light transmitting plate is 
made of acryiyi. 

o. A liquid crystal display device with a built-in 
30 back light device for illuminating a liquid cry- 

stal eleinent (11), said back light device com- 
prising a light transmitting piate (12) disposed 
behind saia liouid crystal element (11), a light 
source (13) disposed in the vicinity of one 
35 edge of saia light transmitting plate, and a 

reflector (M) :or reflecting light from said light 
source towaras said light transmitting plate, 
characterized in that said reflector and said 
light source are incorporated into a unit which 
40 is detachable from said light transmitting plate 

by sliding said unit along said edge. 
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